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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a spinneret device for con- 
jugate melt-blow spinning. More particularly it relates to 
a spinneret device for side-by-side type conjugate melt- 
blow spinning wherein two kinds of spinning dopes are 
melt-extruded from spinning nozzles to form side-by- 
side conjugate fibers, followed by blown-spinning the 
extruded unstretched fibers by means of a high speed 
gas current. Microfine fibers obtained by means of such 
a spinning device are processed into a web-form prod- 
uct, a non-woven fabric or a molded product and used 
for a mask, a filter for precision filtration, a battery sep- 
arator, a hygienic material, a thermal insulant, etc. 

Description of the Prior Art 

The so-called melt-blow spinning wherein a thermo- 
plastic synthetic resin is melt-extruded from spinning 
nozzles followed by spouting a high temperature gas at 
a high speed from clearances provided on both sides of 
the spinning nozzles onto the extruded unstretched fib- 
ers to effect blow-spinning, makes it possible to obtain 
microfine fibers such as those having a fiber diameter 
of 1 0 u.m or less. Since spinning of fibers and production 
of a non-woven fabric are carried out successively, the 
above process is advantageous for producing a non-wo- 
ven fabric of microfine fibers. 

There are two ways for a melt-blow spinning, one 
of which is by means of non-conjugate fibers and the 
other is by means of conjugate fibers. 

As to the melt-blow spinning of non-conjugate fib- 
ers, its device and spinning process are disclosed in In- 
dustrial and Engineering Chemistry, Vol. 48, No. 8, pp 
1342-1346, 1956. Japanese patent application laid- 
open No. Sho 50-46972 and Japanese patent applica- 
tion laid-open No. Sho 54-134177 disclose a process 
wherein spinning is carried out while decomposing pol- 
ymer or while keeping the spinning conditions such as 
the apparent viscosity, extrusion temperature, etc. of 
polymer within specified critical ranges, along with an 
apparatus therefor. However, the above-mentioned ref- 
erences do not disclose any spinning of conjugate fib- 
ers. 

As to the so-called conjugate melt-blow spinning di- 
rected to conjugate fibers, Japanese patent application 
laid-open No. Sho 60-99057 and Japanese patent ap- 
plication laid-open No. Sho 60-99058 disclose a spin- 
neret device for side-by-side conjugate melt-blow spin- 
ning, provided with conduits for introducing two kinds of 
polymers from the respective extruders therefor, into 
holes for combining conjugate components of the poly- 
mers, a spinning nozzles and an air-orifice, and a spin- 
ning process. According to these publications, it has 



been regarded as possible to produce microfine fibers 
according to side-by-side type conjugate, melt-blow 
spinning process, even in combinations of heterogene- 
ous polymers such as polyester/polypropylene, nylon 
5 6/polypropylene, etc. as conjugate components. 

In the spinneret device and the production process 
of conjugate fibers disclosed in the above two publica- 
tions, it has been regarded that viscosities of heteroge- 
neous polymers passing through the die should be gen- 
10 erally similar, and can be achieved by controlling the 
temperature and retention time inside the extruder, com- 
position of polymer, etc. Namely, in the production proc- 
ess, only when the heterogeneous polymers reach a 
spinning nozzles in a state where the respective extru- 
« sion temperatures and retention times have been con- 
trolled so that the respective viscosities have become 
almost equal, and also flow through the inside of the 
spinneret while retaining the balance between the re- 
spective viscosities, the polymers can form a conjugate 
20 mass which is then extruded through nozzles of the 
spinneret without any notable turbulence or break at the 
conjugate portions to form conjugate blown fibers. How- 
ever, according to such a spinneret device, it is possible 
to obtain uniform conjugate melt-blown fibers only when 
25 the temperature and retention time inside an extruder 
and the composition of the polymers, etc. are controlled 
precisely while employing a relatively small spinneret 
which retention time is short, without taking productivity 
into consideration. Namely, when a spinneret device 
30 having a commercial productivity is taken into consider- 
ation, the following problems occurs. When a viscosity 
difference has occurred between the respective melted 
polymers due to the variation in the molecular weights 
of the polymers, themselves, and a slight variation in the 
35 extrusion temperatures, then turbulence of flow of the 
polymers melted inside the spinneret device occurs, it 
is impossible to obtain a uniform conjugate mass inside 
the cavity of the spinneret device, and hence it is impos- 
sible to form uniform, conjugate blown fibers. Further, 
40 even if the temperature inside the extruder might have 
been precisely controlled so as to maintain the viscosi- 
ties of the polymers at definite values, when a large spin- 
neret is used for productivity polymers having different 
fluidities flow through the spinneret kept at the same 
45 temperature, so that the retention time inside the spin- 
neret device is prolonged and hence the viscosity bal- 
ance is broken due to the difference of fluidities of the 
polymers to make it impossible to form uniform, conju- 
gate blown fibers, and yet the fineness unevenness of 
50 the resulting fibers increases. 

BRIEF DESCRIPTION OF THE DRAWING (Prior Art) 

Fig. 17 shows the front, cross-sectional, schematic 
55 view of a conventional spinneret device for conjugate 
melt-blow spinning. 

Fig. 18 shows a side, cross-sectional, schematic 
view of a conventional spinneret device for conjugate 
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melt-blow spinning. 

Fig. 1 9 shows a front, cross-sectional, schematic 
view of a conventional spinneret device for conjugate 
melt-blow spinning, having a circular pipe part. 

Japanese patent application laid-open No. Hei 
2-289107 discloses a side-by-side type, conjugate, 
melt-blow spinneret device provided with a slender 
groove-form, confluent resin flow-controlling part 24 
having a defined ratio of length to thickness in the length 
direction of the spinneret, engraved at the bottom part 
of the nozzle plate 5 in the length direction, nozzle plate 
5 having spinning holes 15 engraved at the above bot- 
tom part, and separating plates 4 for separating two 
kinds of melted resins, provided in the cavity of the de- 
vice (see Figs. 17 and 18). Further, the above publica- 
tion also discloses a spinneret having a circular pipe part 
25 for inserting a mixer into the bottom of the confluent 
resin flow-controlling part 23 (see Fig. 19). According to 
the device, the engraved, confluent resin flow-control- 
ling part has the defined ratio of length to thickness in 
the length direction of the spinneret, therefore even 
when spinning melted resins which viscosities are 
somewhat different with each other are used as the first 
component and the second component of the conjugate 
fibers, the conjugate ratio, the fineness unevenness, 
etc. are somewhat improved, as compared with the prior 
art of the above publications, but since any mechanism 
for a uniform confluence of conjugate components and 
for a uniform distribution of these components corre- 
sponding to the respective spinning nozzles are not pro- 
vided, the above-mentioned problems have not yet 
been solved. 

As described above, in any of the above prior art, 
no consideration has been taken about a uniform con- 
fluence mechanism and a uniform distribution mecha- 
nism of conjugate components directed to all of the in- 
dividual spinning nozzles. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
spinneret device for side-by-side, conjugate melt-blow 
spinning, which can correspond to combinations of var- 
ious kinds of heterogeneous polymers and yet be uni- 
form in the conjugate state such as a conjugate ratio 
between extruded single fibers, a proportion of periph- 
eral percentages of both the components in the fiber 
cross-section, etc. and also be uniform in the fineness 
of the fiber. Another object of the present invention is to 
provide a spinneret device which does not require an 
exchange of nozzle plate even in the case of combina- 
tions of polymers inferior in the conjugate state, and can 
obtain fibers having a good conjugate state and a uni- 
form fineness from various kinds of polymers only by 
exchange of a separating plate which price is low. Still 
another object is to provide a spinneret device having a 
large width of spinneret and a superior productivity. 

The present invention has the following constitu- 



tions: 

(1) A spinneret device for side-by-side conjugate 
melt-blow spinning, provided with a spinning resins- 

5 feeding plate 2 having spinning resins-introducing 
grooves for introducing two kinds of spinning resins 
into distributing grooves of a distributing plate 3, re- 
spectively engraved therein; the distributing plate 3 
having distributing grooves for distributing the spin- 

10 ning resins fed from the spinning resins-feeding 
plate 2; a nozzle pate 5 having a cavity 13 for re- 
ceiving a separating plate 4, engraved on the back 
surface thereof, and also having holes 14 for intro- 
ducing a conjugate component and spinning noz- 

15 zles 15 bored successively on the bottom surface 
X of the cavity 1 3 thereof; a separating plate 4 hav- 
ing its bottom part engraved so that confluent 
grooves 1 7 for combining the above-mentioned dif- 
ferent spinning resins may intersect the length di- 

20 rection of the grooves and also the confluent 
grooves 17 may be positioned on the central axis 
of the spinning nozzles 15; and a clearance for 
spouting a gas, provided around the nozzle plate 5 
and toward the exit of the spinning nozzles 15. 

25 2. A spinneret device for side-by-side, conjugate 
melt-blow spinning according to item 1 , wherein the 
distributing grooves of the distributing plate 3 are 
engraved in the length direction of the back surface 
of the distributing plate 3; distributing holes for lead- 

30 ing the spinning resins into grooves 1 3 for receiving 
the spinning resins, of the nozzle plate 5 are bored 
in the distributing grooves; partitioning walls are 
formed between the respective confluent grooves 
17 of the separating plate 4; and the clearance for 

35 spouting a gas is formed between the nozzle plate 
5 and a plate 6 for controlling the clearance for a 
gas, provided around the nozzle plate 5. 

3. A spinneret device for side-by-side conjugate 
melt-blow spinning according to item 1 or item 2 , 

40 wherein the bottom surface K of the walls for parti- 
tioning the confluent grooves of the separating plate 
4 is closely contacted to the bottom surface X of the 
cavity of the nozzle plate 5. 

4. A spinneret device for side-by-side conjugate 
45 melt-blow spinning according to item 1 or item 2 , 

wherein a narrow clearance is provided between 
the bottom surface K of the walls for partitioning the 
confluent grooves of the separating plate 4 and the 
bottom surface X of the cavity of the nozzle plate 5 
50 and D-, is smaller than the width W 3 of the grooves 
12 for controlling the pressure of the spinning res- 
ins. 

5. A spinneret device for side-by-side conjugate 
melt-blow spinning according to item 1 or item 2 , 

55 wherein a narrow clearance is provided between 
the bottom surface K of the walls for partitioning the 
confluent grooves of the separating plate 4 and the 
bottom surface X of the cavity of the nozzle plate, 
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and the is smaller than either of the width W 3 of 
the grooves 12 for controlling the pressure of the 
spinning resins and the depth D 2 of the grooves 1 7. 
6. A spinneret device for side-by-side conjugate 
melt-blow spinning according to item 5 , wherein the 
depth D 2 of the grooves of the separating plate 4 is 
smaller than the width W 3 of the grooves 1 2 for con- 
trolling the pressure of the spinning resins. 

BRIEF DESCRIPTION OF THE DRAWINGS OF THE 
INVENTION 

Fig. 1 shows a front, schematic, cross-sectional 
view of the spinneret device for conjugate melt-blow 
spinning. 

Fig. 2 shows an enlarged, cross-sectional view of 
the lower part of the nozzle plate of Fig. 1 . 

Figs. 3 and 4 each show an enlarged, cross-sec- 
tional view of the side surface of the separating plate for 
illustrating the grooves for combining different dopes. 

Figs. 5 and 6 each show an enlarged, cross-sec- 
tional view of the separating plate for illustrating the con- 
fluent grooves having introducing grooves. 

Fig. 7 shows an enlarged, cross-sectional side view 
of the side surface of the separation plate for illustrating 
the confluent grooves. 

Figs. 8, 9, 10, 11, 12 and 13 each show a view for 
illustrating the relationship between the confluent 
grooves and the conjugate component-introducing hole. 

Fig. 14 shows a view of the plane-back surface of 
the distributing plate. 

Fig. 15 shows a view of the plane-back surface of 
the nozzle plate. 

Fig. 16 shows a cross-sectional view of fibers. 

Description of the symbols in the figures: 

1: spinneret device for conjugate melt-blow spin- 
ning, 

2: spinning melted resins-feeding plate, 
3: distributing plate, 4: separating plate, 
5: nozzle plate, 

6: plate for controlling the clearance for gas, 

7a: groove for introducing the spinning melted resin 

of component A, 
7b: groove for introducing the spinning melted resin 

of component B, 
8a: hole for distributing the component A, 
8b: hole for distributing the component B, 
9a: groove for distributing the component A, 
9b: groove for distributing the component B, 
10: filter, 11: bolt, 12: groove for controlling the pres- 
sure of spinning melted resins, 
1 3: groove for receiving the spinning melted resins, 
14: conjugate component-introducing hole, 
1 5: spinning nozzle, 1 6: clearance for gas spouting, 
17: confluent groove, 18: gas-introducing hole, 
19: confluent grooves-partitioning wall, 



20: introducing groove, 21 : bolt hole, 

22: top portion of separating plate, 

23: cavity of nozzle plate, . 

24: part for controlling the confluent resin flow, 
5 25: circular tube part, 26: conjugate fiber, 

27: conjugate fiber, D^ a narrow clearance between 
the bottom face K of the confluent grooves-parti- 
tioning wall of separating plate and the bottom 
surface X of nozzle plate; 
10 D 2 : depth of confluent groove, 

W1 : width of confluent groove, * 

W 2 : diameter of conjugate component-introducing 
hole, 

W 3 : width of groove for controlling the pressure of 
*5 spinning melted resin, L: length of confluent 

groove, 

K: bottom surface of confluent grooves-partitioning 

wall of separating plate, 
X: bottom surface of cavity of nozzle plate. 

20 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The embodiments of the present invention will be 
described below referring to the accompanying draw- 
ls ings. 

Fig. 1 shows the front schematic cross-sectional 
view of the spinneret device for conjugate melt-blow 
spinning, and Fig. 2 shows the enlarged cross-sectional 
view of the lower part of the nozzle plate of Fig. 1 . 

30 This spinneret device is composed mainly com- 
posed of a plate 2 for feeding spinning melted resin A 
and B, having grooves 7a and 7b for introducing the res- 
ins, respectively, engraved therein; a distributing plate 
3 for uniformly distributing the resins fed via the plate 2; 

35 a nozzle plate 5 having a cavity 1 3 for inserting a sepa- 
rating plate 4 mentioned below, engraved on the back 
surface thereof, and also having holes 1 4 for introducing 
conjugate components and a spinning nozzle 15 bored 
on the bottom surface X of the cavity 13; a separating 

40 plate 4 engraved so that, at the lower part of the plate, 
a confluent groove 17 for confluently combining the 
above spinning resins can intersect the length direction 
and also the cofluent groove 17 can be present on the 
central axis of a spinning nozzle 15 ; and a clearance 

45 1 6 for spouting a gas, formed toward the exit of the spin- 
ning nozzle 15, between the nozzle plate 5 and a plate 
6 for controlling the clearance 1 6 for spouting a gas, pro- 
vided outside the plate 5. 

The plate 2 for feeding the spinning melted resin 

50 has grooves 7a and 7b for introducing the dope en- 
graved in a slit form and the discharge ports thereof are 
engraved in a broad angle form so as to accord with the 
distributing grooves 9A and 9B of the distributing plate 
3. The plate 2 for feeding the spinning resin may be of 

55 one member, but in the case of the instant embodiment, 
the plate is divided into three members of a left member, 
a central member and a right member as shown in Fig. 
1 and these members are respectively fixed by bolts. 
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The distributing plate 3 has distributing grooves 9a and 
9b engraved in the length direction, that is, in the front 
and rear directions as viewed in Fig. 1. Further, at the 
respective bottoms thereof, a number of distributing 
holes 8a and 8b are bored. Further, the distributing s 
grooves 9a and 9b have filters 10 fitted therewith, and 
the bottoms of the distributing grooves also function as 
a support of the filters. The filters 10 may be provided 
either on the ventral surface of the spinning resin-dis- 
charging part of the distributing holes 8a and 8b or on 
the spinning resin-receiving port of the plate 2. Although 
the distributing plate 3 and a separating plate 4 men- 
tioned below are fixed by bolt 11 in this embodiment, 
they may be of a solid structure. 

The cavity of the nozzle plate 5 is separated into 
two parts (right and left parts as viewed in Fig.2) by the 
separating plate 4 arranged in the cavity, to form the 
spinning resins-receiving grooves 1 3 of two rooms (see 
Fig. 1) and two narrow grooves 12 for controlling the 
pressure of the spinning resins, communicating with the 
grooves 1 3. 

The upper surface of the nozzle plate 5 has a cavity 
for receiving a separating plate 4, engraved in the length 
direction, that is, in the front and rear directions as 
viewed in the figure, and the bottom surface X of the 
cavity bottom has conjugate component-introducing 
holes 14 and spinning nozzles 15 at the lower part of 
the holes 14. 

In the above construction, the respective spinning 
melted resins of the components A and B extruded from 
two extruders reach the respective ports of the spinning 
melted resins-receiving parts (now shown) by means of 
two gear pumps (not shown), and are discharged into 
the respective spinning resins-introducing grooves 7a 
and 7b and reach the distributing grooves 9a and 9b of 
the distributing plate 3. The respective spinning resins 
pass through the respective distributing holes 8a and 8b 
and are discharged into the grooves 1 3 for receiving the 
spinning resins of the upper part of the nozzle plate 5. 
The respective spinning resins pass through the respec- 
tive spinning resins-receiving grooves 13 and the 
grooves 12 for controlling the pressure of the spinning 
resins, and are combined in a confluent groove 1 7 at the 
lower part of the separating plate 4, followed by passing 
through the conjugate component-introducing hole 14 
of the nozzle plate 5 and being spun through the spin- 
ning nozzle 15. 

The bottom surface X of the cavity of the nozzle 
plate 5 is contacted closely to the bottom surface K of 
the confluent grooves-partitioning walls of the separat- 
ing plate 4 mentioned below, as shown in Fig. 7, or both 
the surfaces are not contacted, but a narrow clearance 
D 1 is formed therebetween, as shown in Fig. 3. Further, 
when the nozzle plate 5 is cut so as to perpendicularly 
intersect its length direction, the resulting shape takes 
an inverted, equilateral triangle. 

The above grooves 12 for controlling the pressure 
of the spinning resins refer to a clearance between the 



side wall of a nearly V-form part at the lower part of the 
separating plate 4 and the side wall of the cavity of the 
nozzle plate 5; as shown in Figs. 1 and 2. The width W 3 
of the controlling grooves 1 2 is preferably about 0.5 to 
10 mm. If the width is too small, the transfer speed of 
the spinning resins is too high, so that viscosity uneven- 
ness occurs and the pressure variation in the confluent 
groove occurs; hence the conjugate state is inferior. To 
the contrary, if the width is too large, the the transfer 
speed of the spinning resin is too low, so that an extraor- 
dinary thermal decomposition, carbonization, etc. of the 
spinning resin occur. 

The diameter W 2 of the conjugate component-intro- 
ducing hole 14 bored in the nozzle plate 5 is preferably 
about 0.3 to 5 mm, and the diameter of the spinning noz- 
zle is preferably about 0.1 to 1 .5 mm. Further, the spin- 
ning nozzles are preferred to be bored at a pitch of about 
0.5 to 10 mm. 

The separating plate 4 is secured at its top part to 
the distributing plate 3 by bolts. In the separating plate 
4, confluent grooves 17 are engraved at its lower part 
of the plate, in a plurality of rows, in the direction inter- 
secting the length direction, that is, in the direction from 
the right to the left as viewed in Fig. 1 . Between the re- 
spective confluent grooves 1 7, there are formed conflu- 
ent grooves-partitioning walls 1 9, for example as shown 
in Fig. 3. The confluent grooves 17 are arranged in the 
number of one each one spinning nozzle 15 on the cen 1 
tral axis of the respective spinning nozzles 15. The 
grooves 12 for controlling the pressure of the spinning 
resins formed by the clearance between the separating 
plate 4 and the nozzle plate 5 are extended in the length 
direction of the nozzle plate. Although the spinning res- 
ins flowing down through the grooves 12 may cause a 
pressure unevenness (flow quantity unevenness each 
spinning nozzle) over the length direction of the nozzle 
plate 5, which may cause conjugate ratio unevenness 
and fineness unevenness, the confluent grooves 1 7 pre- 
vent such conjugate unevenness and fineness uneven- 
ness from occurring. 

The depth D 2 of the confluent grooves {see Fig. 3) 
is preferably about 0. 1 to 5 mm and the width thereof 
is preferably about 0.3 to 5 mm. Further, the width 
of the confluent grooves 17 is preferred to be the same 
as the diameter W 2 of the conjugate component-intro- 
ducing holes, but either of W 1 >W 2 (see Figs. 4 and 10) 
or W^Wg (see Fig. 9) may be employed. However, the 
proportion of W 1 and W 2 is preferably limited to 2:1 to 
1:2. If the proportion is too small or too large; the con- 
jugate ratio becomes either uneven. As to the relation- 
ship between the length L of the confluent grooves 17 
and the diameter W 2 of the conjugate component-intro- 
ducing hole 14, L<W 2 may be employed as shown in 
Fig. 11 . The length L is preferred to be longer as far as 
the processing is possible. Further, as to the confluent 
grooves 17, the spinning resins-introducing inlet part 
thereof may be broader than the center part thereof , as 
shown in Fig. 1 3. Further, when a introducing groove 20 
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(see Fig. 6) is provided along with the confluent grooves 
17, it is possible to more effectively prevent the conju- 
gate ratio unevenness and the fineness unevenness 
from occurring. The width and the depth of the introduc- 
ing groove 20 may be to the same extent as the width 5 
of the confluent grooves 17, and the depth and the 
length thereof may be to an extent of 2 to 30 mm. This 
introducing groove 20 may be extended from both the 
end parts of the confluent grooves 1 7 upward of the wall 
of the separating plate, as shown in Figs. 5 and 6. The io 
groove 20 is not limited to the vicinity of the lower part 
of the separating plate 4, but it may be engraved extend- 
ing as far as the spinning resins-receiving grooves 13, 
for example. 

The separating plate 4 is easy to subject the con- is 
fluent grooves 17 to be processed for engraving and 
possible to be manufactured at a low cost. Hence, it is 
possible to provide several separating plates each being 
different in the dimensions of the confluent grooves 17, 
exchange only the separating plate 4 without exchang- 20 
ing an expensive nozzle plate 5, carry out trial spinning 
to select a separating plate affording an optimum con- 
jugate state corresponding to the respective spinning 
resins. 

In the present spinneret device, the bottom surface 25 
K of the confluent grooves-partitioning wall 19 of the 
separating plate 4 may be contacted closely to the bot- 
tom surface X of the cavity of the nozzle plate 5, as 
shown in Fig. 7, but a narrow clearance may be pro- 
vided between K and X, as shown in Fig. 3. When the 30 
bottom surface (K) is contacted closely to the bottom 
surface X (D^O), it is advantageous for separating the 
respective spinning nozzles, but liable to injure the bot- 
tom surface K and the bottom surface X, and since these 
bottom surfaces are close to the spinning nozzles, the 35 
injuries of these surfaces have a large influence upon 
the flow of the spinning resins, to cause a fineness un- 
evenness of fibers. In the case of providing the narrow 
clearance the D, is preferred to be smaller than the 
width W 3 of the grooves for controlling the pressure of 40 
the spinning resins. Further, the is more preferred to 
be smaller than either of W 3 and D 2 (see Figs. 1 and 2). 
If is larger than W 3 , a high pressure is applied onto 
the bottom part of the cavity of the nozzle plate (the inlet 
of the conjugate component-introducing hole 14), a 45 
large pressure drop is liable to occur at the part, resulting 
in the variation of the conjugate ratio and the fineness 
unevenness of fibers. 

When spinning is carried out using the spinneret de- 
vice of the present invention, two kinds of the spinning so 
resins are combined uniformly in side-by-side form in 
the respective confluent grooves arranged just above 
the spinning nozzles 15, pass through the conjugate 
component-introducing hole 14 and are led to the spin- 
ning nozzles 1 5. Thus, when the viscosity difference be- ss 
tween two kinds of the components is relatively large, 
or even when the viscosity unevenness, the spinning 
temperature unevenness, etc. occur to a certain extent 



in the cavity part of the nozzle plate 5, microfine fibers 
can be obtained which are uniform in the conjugate ratio, 
the cross-sectional, peripheral percentages of the re- 
spective components in the fiber cross-section, etc. and 
yet small in the fineness unevenness of the fiber. 

The unstretched fibers extruded from the spinning 
nozzles 15 are stretched and at the same time cut into 
short fiber form, by spouting a high temperature and 
high pressure gas introduced from the gas-introducing 
hole 18 through a clearance 16 for gas spouting, fol- 
lowed by being collected in the form of a microfine fiber 
web by a collecting means arranged at below the nozzle 
plate 15. As the spouting gas, an innert gas such as air, 
nitrogen gas, etc. Is used, and its temperature may be 
about 1 00° to 500°C and its pressure may be about 0.5 
to 6 Kg/cm 2 . Further, the clearance 1 6 for the gas spout- 
ing may be arranged not only in one way as shown in 
Fig. 1, but also in two ways. 

The cross-section of the thus obtained microfine fib- 
er is typically shown in the form of a side-by-side type 
as shown by (26) and (27) in Fig. 1 6. The fibers are used 
for various use applications, as they are, or by subject- 
ing them to modification treatment such as corona dis- 
charge treatment, hydrophilic nature-affording treat- 
ment, treatment with anti-f ungas agent, etc. or by blend- 
ing them with other fibers, or in the form of a web or a 
non-woven fabric obtained by developing crimp by heat- 
ing and/or by hot-melt adhesion of conjugate compo- 
nents of the fibers. 

According to the spinneret device for conjugate 
melt-blow spinning of the present invention (items 1 to 
3), since confluent grooves 1 7 are provided correspond- 
ing to the respective spinning nozzle 1 5 at the lower part 
of the separating plate 4, even when the viscosity une- 
venness, spinning temperature unevenness, etc. of the 
spinning resins occur to some extent at the cavity part 
of the nozzle plate 5, microfine fibers can be obtained 
which are uniform in the composite ratio and the cross- 
sectional, peripheral percentages of the respective 
components in the fiber cross-section, and yet small in 
the fineness unevenness. Further, the separating plate 
4 is easy to subject the confluent grooves to be proc- 
essed for engraving and possible to be manufactured at 
a low cost. Hence, it is possible to provide several sep- 
arating plates each being different in the dimensions of 
the confluent grooves, carry out trial spinning and easily 
arrange a separate plate affording the optimum conju- 
gate state corresponding to the respective spinning res- 
ins. Further, it is possible to arrange a nozzle plate hav- 
ing a broad width and a superior productivity. Further, 
according to the present invention of items 4 and 5 , a 
device wherein the separating plate 4 and the nozzle 
plate 5 are arranged in a narrow clearance D.,, has an 
effectiveness that, in addition to the above effective- 
ness, either of the bottom of the nozzle plate 5 and the 
lower part of the separating plate 4 are not damaged, 
so that the life of the device can be prolonged. 
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5. A spinneret device for side-by-side conjugate melt- 
blow spinning according to claim 1 , wherein a narr 
row clearance (D1) is provided between the bottom 
surface (K) of the walls for partitioning the confluent 

s grooves of the separating plate (4) and the bottom 
surface (X) of the cavity of the nozzle plate, and the 
(D1) is smaller than either of the width (W3) of the 
grooves (12) for controlling the pressure of the spin- 
ning resins and the depth (D2) of the grooves (17). 

10 

6. A spinneret device for side-by-side conjugate melt- 
blow spinning according to claim 5, wherein the 
depth (D2) of the combining grooves of the sepa- 
rating plate (4) is smaller than the width (W3), of the 

f5 grooves (12) for controlling the pressure of the spin- 
ning resins. 

7. A spinneret device for side-by-side conjugate melt- 
blow spinning according to claim 2, wherein the bot- 

20 torn surface (K) of the walls for partitioning the con- 
fluent grooves of the separating plate (4) is closely 
contacted to the bottom surface (X) of the cavity of 
the nozzle plate (5). 

25 8. A spinneret device for side-by-side conjugate melt- 
blow spinning according to claim 2, wherein a nar- 
row clearance (D1 ) is provided between the bottom 
surface (K) of the walls for partitioning the confluent 
grooves of the separating plate (4) and the bottom 

30 surface (X) of the cavity of the nozzle plate (5) and 
(D1) is smaller than the width (W3) of the grooves 
(1 2) for controlling the pressure of the spinning res- 
ins. 

3S 9. A spinneret device for side-by-side conjugate melt- 
blow spinning according to claim 2, wherein a nar- 
row clearance (D1 ) is provided between the bottom 
surface (K) of the walls for partitioning the confluent 
grooves of the separating plate (4) and the bottom 

40 surface (X) of the cavity of the nozzle plate, and the 
(D1 ) is smaller than either of the width (W3) of the 
grooves (12) for controlling the pressure of the spin- 
ning resins and the depth (D2) of the grooves (17). 

45 10. A spinneret device for side-by-side conjugate melt- 
blow spinning according to claim 9, wherein the 
depth (D2) of the grooves of the separating plate (4) 
is smaller than the width (W3) of the grooves (12) 
for controlling the pressure of the spinning resins. 

so 



Claims 

1 . A spinneret device for side-by-side conjugate melt- 
blow spinning, provided with a spinning resins-feed- 
ing plate (2) having spinning resins-introducing 
grooves for introducing two kinds of spinning resins 
into distributing grooves of a distributing plate (3) 
respectively engraved therein; the distributing plate 
(3) having distributing grooves for distributing the 
spinning resins fed from the spinning resins-feeding 
plate (2); a nozzle plate (5) having a cavity (13) for 
receiving a separating plate (4) engraved on the 
back surface thereof, and also having holes (1 4) for 
introducing a conjugate component and spinning 
nozzles (1 5) bored successively on the bottom sur- 
face (X) of the cavity (1 3) thereof; characterised by 
the separating plate (4) having its bottom part en- 
graved so that confluent grooves (17) for combining 
the above-mentioned different spinning resins may 
intersect the length direction of the grooves and al- 

. so the confluent grooves ( 1 7) may be positioned on 
the central axis of the spinning nozzles (15); and a 
clearance for spouting a gas, provided around the 
nozzle plate (5) and toward the exit of the spinning 
nozzles (15). 

2. A spinneret device for side-by-side, conjugate melt- 
blow spinning according to claim 1 , wherein the dis- 
tributing grooves of the distributing plate (3) are en- 
graved in the length direction of the back surface of 
the distributing plate (3); distributing holes for lead- 
ing the spinning resins into grooves (13) for receiv- 
ing the spinning resins, of the nozzle plate (5) are 
bored in the distributing grooves; partitioning walls 
are formed between the respective confluent 
grooves (17) of the separating plate (14); and the 
clearance for spouting a gas is formed between the 
nozzle plate (5) and a plate (6) for controlling the 
clearance for a gas, provided around the nozzle 
plate (5). 

3. A spinneret device for side-by-side conjugate melt- 
blow spinning according to claim 1 , wherein the bot- 
tom surface (K) of the walls for partitioning the con- 
fluent grooves of the separating plate 4 is closely 
contacted to the bottom surface (X) of the cavity of 
the nozzle plate (5). 

4. A spinneret device for side-by-side, conjugate melt- 
blow spinning according to claim 1 , wherein a nar- 
row clearance (D1 ) is provided between the bottom 
surface (K) of the walls for partitioning the confluent 
grooves of the separating plate (4) and the bottom 
surface (X) of the cavity of the nozzle plate (5) and 
(D1) is smaller than the width (W3) of the grooves 
(12) for controlling the pressure of the spinning res- 
ins. 



Patentanspruche 

1. Spinndusenvorrichtung fur das Schmelzblasspin- 
55 nen von Seite-an-Seite-Bikomponentenfasern, die 
ausgerustet ist mit: einer Spinnharzzufuhrplatte (2), 
die SpinnharzzufOhrungsnuten fur das Zufuhren 
von zwei Arten von Spinnharzen in die Verteilungs- 
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nuten einer Verteilungsplatte (3), die darin entspre- 
chend eingraviert sind, aufweist; der Verteilungs- 
platte (3), die die Verteilungsnuten fur das Verteilen 
der Spinnharze aufweist, die von der Spinnharzzu- 
fuhrplatte (2) zugefuhrt werden; einer Dusenplatte 
(5), die einen Hohlraum (13) fur das Aufnehmen ei- 
ner Trennplatte (4), der in deren Ruckseite eingra- 
viert ist, und ebenfalls die Locher (14) fur das Zu- 
fuhren eines Bikomponentenharzes und die Spinn- 
dusen (15) aufweist, die nacheinander in die Bo- 
denflache (X) des Hohlraumes (13) gebohrt sind; 
gekennzeichnet dadurch, daB die Trennplatte (4) 
einen Bodenabschnitt aufweist, der so graviert wur- 
de, daBzusammenlaufende Nuten (1 7) fur das Ver- 
einigen der vorangehend erwahnten unterschiedli- 
chen Spinnharze die Langsrichtung der Nuten 
schneiden konnen, und daB ebenfalls die zusam- 
menlaufenden Nuten (17) auf der Mittelachse der 
Spinndusen (15) angeordnet werden konnen; und 
daB ein Zwischenraum fur das Herausdrucken ei- 
nes Gases um die Dusenplatte (5) herum und in 
Richtung des Austrittes der Spinndusen (15) vor- 
handen ist. 

2. Spinndusenvorrichtung fOr das Schmelzblasspin- 
nen von Seite-an-Seite-Bikomponentenfasern 
nach Anspruch 1 , bei der die Verteilungsnuten der 
Verteilungsplatte (3) in der Langsrichtung der Ruck- 
seite der Verteilungsplatte (3) eingraviert sind; die 
Verteilungsldcherfur das Fuhren der Spinnharze in 
die Nuten (13) fur das Aufnehmen der Spinnharze 
von der Dusenplatte (5) in die Verteilungsnuten ge- 
bohrt sind; Trennwande zwischen den entspre- 
chenden zusammenlaufenden Nuten (17) der 
Trennplatte (4) gebildet werden; und der Zwischen- 
raum fur das Herausdrucken eines Gases zwischen 
der Dusenplatte (5) und einer Platte (6) gebildet 
wird, um den Zwischenraum fur ein Gas zu regulie- 
ren, der um die Dusenplatte (5) herum vorhanden 
ist. 

3. Spinndusenvorrichtung fur das Schmelzblasspin- 
nen von Seite-an-Seite-Bikomponentenfasern 
nach Anspruch 1, bei der die Bodenflache (K) der 
Wande fur das Trennen der zusammenlaufenden 
Nuten der Trennplatte (4) einen engen Kontakt mit 
der Bodenflache (X) des Hohlraumes der Dusen- 
platte (5) aufweist. 

4. Spinndusenvorrichtung fur das Schmelzblasspin- 
nen von Seite-an-Seite-Bikomponentenfasern 
nach Anspruch 1, bei der ein schmaler Zwischen- 
raum (D1) zwischen der Bodenflache (K) der Wan- 
de fur das Trennen der zusammenlaufenden Nuten 
der Trennplatte (4) und der Bodenflache (X) des 
Hohlraumes der Dusenplatte (5) vorhanden ist, und 
(D1) kleiner ist als die Breite (W3) der Nuten (12) 
fur das Regulieren des Druckes der Spinnharze. 



5. Spinndusenvorrichtung fur das Schmelzblasspin- 
nen von Seite-an-Seite-Bikomponentenfasern 
nach Anspruch 1 , bei der ein schmaler Zwischen- 
raum (D1 ) zwischen der Bodenflache (K) der Wan- 
de fur das Trennen der zusammenlaufenden Nuten 
der Trennplatte (4) und der Bodenflache (X) des 
Hohlraumes der Dusenplatte (5) vorhanden ist, und 
(D1 ) kleiner ist als sowohl die Breite (W3) der Nuten 
(12) fur das Regulieren des Druckes der Spinnhar- 
ze als auch die Tiefe (D2) der Nuten (17). 

6. Spinndusenvorrichtung fur das Schmelzblasspin- 
nen von Seite-an-Seite-Bikomponentenfasem 
nach Anspruch 5, bei der die Tiefe (D2) der sich ver- 
einigenden Nuten der Trennplatte (4) kleiner ist als 
die Breite (W3) der Nuten (12) fur das Regulieren 
des Druckes der Spinnharze. 

7. Spinndusenvorrichtung fur das Schmelzblasspin- 
nen von Seite-an-Seite-Bikomponentenfasern 
nach Anspruch 2, bei der die Bodenflache (K) der 
Wande fur das Trennen der zusammenlaufenden 
Nuten der Trennplatte (4) einen engen Kontakt mit 
der Bodenflache (X) des Hohlraumes der Dusen- 
platte (5) aufweist. 

8. Spinndusenvorrichtung fur das Schmelzblasspin- 
nen von Seite-an-Seite-Bikomponentenfasem 
nach Anspruch 2, bei der ein schmaler Zwischen- 
raum (D1 ) zwischen der Bodenflache (K) der Wan- 
de fur das Trennen der zusammenlaufenden Nuten 
der Trennplatte (4) und der Bodenflache (X) des 
Hohlraumes der Dusenplatte (5) vorhanden ist, und 
(D1) kleiner ist als die Breite (W3) der Nuten (12) 
fur das Regulieren des Druckes der Spinnharze. 

9. Spinndusenvorrichtung fur das Schmelzblasspin- 
nen von Seite-an-Seite-Bikomponentenfasem 
nach Anspruch 2, bei der ein schmaler Zwischen- 
raum (D1 ) zwischen der Bodenflache (K) der Wan- 
de fur das Trennen der zusammenlaufenden Nuten 
der Trennplatte (4) und der Bodenflache (X) des 
Hohlraumes der Dusenplatte vorhanden ist, und 
(D1 ) kleiner ist als sowohl die Breite (W3) der Nuten 
(12) fur das Regulieren des Druckes der Spinnhar- 
ze als auch die Tiefe (D2) der Nuten (17). 

10. Spinndusenvorrichtung fur das Schmelzblasspin- 
nen von Seite-an-Seite-Bikomponentenfasem 
nach Anspruch 9, bei der die Tiefe (D2) der Nuten 
der Trennplatte (4) kleiner ist als die Breite (W3) der 
Nuten (12) fur das Regulieren des Druckes der 
Spinnharze. 



Revendications 

1 . Dispositif de filage pour le filage par f usion-souffla- 
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ge de fibres conjuguees cote a cote, comportant 
une plaque d'amenee des resines de filage (2), 
avec des rainures d' introduction des resines de fila- 
ge, pour introduire deux types de resines de filage 
dans les rainures de distribution d'une plaque de 
distribution (3), qui y sont respectivement grav6es; 
la plaque de distribution (3) comportant des rainu- 
res de distribution pour distribuer les resines de fila- 
ge amenees par la plaque d'amenee des resines de 
filage (2); une plaque de buses (5) comportant une 
cavite (13) pour recevoir une plaque de separation 
(4), gravee sur la surface arriere correspondante, 
et comportant egalement des trous (14) pour intro- 
duire un composant conjugue, et des buses de fila- 
ge (15) alesees successivement sur la surface in- 
ferieure (X) de la cavite (13) correspondante; carac- 
terise par une plaque de separation (4) comportant 
une partie inferieure gravee, de sorte que les rainu- 
res de confluence (1 7) destinies a combiner les dif- 
ferentes resines de filage ci-dessus peuvent couper 
la direction de la longueur des rainures, les rainures 
de confluence (17) pouvant en outre etre position- 
n§es sur I'axe central des buses de filage (15); un 
passage permettant le jaillissement d'un gaz etant 
agence autour de la plaque de buses (5) et en di- 
rection de la sortie des buses de filage (15). 

2. Dispositif de filage pour le filage par fusion -souffla- 
ge de fibres conjuguees cote a cote selon la reven- 
dication 1, dans lequel les rainures de distribution 
de la plaque de distribution (3) sont gravees dans 
la direction de la longueur de la surface arriere de 
la plaque de distribution (3); des trous de distribu- 
tion pour guider les resines de filage dans les rai- 
nures (1 3) destinees a recevoir les resines de filage 
de la plaque de buses (5) etant aleses dans les rai- 
nures de distribution; des parois de separation etant 
formers entre les rainures de confluence respecti- 
ves (17) de la plaque de separation (4); et un pas- 
sage pour faire jaillir un gaz etant forme entre la pla- 
que de buses (5) et une plaque (6) pour regler le 
passage d'un gaz, agence autour de la plaque de 
buses (5). 

3. Dispositif de filage pour le filage par fusion -souff I a- 
ge de fibres conjuguees cote a cote selon la reven- 
dication 1 , dans lequel la surface inferieure (K) des 
parois de separation des rainures de confluence de 
la plaque de separation (4) est en contact etroit 
avec la surface inferieure (X) de la cavite de la pla- 
que de buses (5). 

4. Dispositif de filage pour le filage par f usion-souffla- 
ge de fibres conjuguees cote a cote selon la reven- 
dication 1, dans lequel un passage etroit (D1) est 
agence entre la surface inferieure (K) des parois de 
separation des rainures de confluence de la plaque 
de separation (4) et de la surface inferieure (X) de 



la cavit§ de la plaque de buses (5), le passage (D1 ) 
etant plus petit que la largeur (W3) des rainures (1 2) 
destinees a regler la pression des resines de filage. 

s 5. Dispositif de filage pour le filage par fusion-souffla- 
ge de fibres conjuguees cote a c6te selon la reven- 
dication 1, dans lequel un passage etroit (D1) est 
agence entre la surface inferieure (K) des parois de 
separation des rainures de confluence de la plaque 

10 de separation (4) et la surface inferieure (X) de la 
cavite de la plaque de buses, le passage (D1 ) etant 
plus petit que la largeur (W3) des rainures (1 2) ser- 
vant a regler la pression des resines de filage et la 
profondeur (D2) des rainures (17). 

15 

6. Dispositif de filage pour le filage par fusion-souffla- 
ge de fibres conjuguees cote a cote selon la reven- 
dication 5, dans lequel la profondeur (D2) des rai- 
nures convergeantes de la plaque de separation (4) 

20 est plus petite que la largeur (W3) des rainures (12) 
destinees a r6gler la pression des resines de filage. 

7. Dispositif de filage pour le filage par fusion-souffla- 
ge de fibres conjuguees cote a cote selon la reven- 

25 dication 2, dans lequel la surface inferieure (K) des 
parois de separation des rainures de confluence de 
la plaque de separation (4) est en contact etroit 
avec la surface inferieure (X) de la cavite de la pla- 
que de buses (5). 

30 

8. Dispositif de filage pour le filage par fusion-souffla- 
ge de fibres conjuguees cdte a cote selon la reven- 
dication 2, dans lequel un passage etroit (D1) est 
agence entre la surface inferieure (K) des parois de 

35 separation des rainures de confluence de la plaque 
de separation (4) et la surface inferieure (X) de la 
cavite de la plaque de buses (5), le passage (D1) 
etant plus petit que la largeur (W3) des rainures (1 2) 
servant a regler la pression des resines de filage. 

40 

9. Dispositif de filage pour le filage par fusion-souffla- 
ge de fibres conjuguees cote a cote selon la reven- 
dication 2, dans lequel un passage etroit (D1) est 
agence entre la surface inferieure (K) des parois de 

45 separation des rainures de confluence de la plaque 
de separation (4) et la surface inferieure (X) de la 
cavite de la plaque de buses, le passage (D1) etant 
plus petit que la largeur (W3) des rainures (12) ser- 
vant a regler la pression des resines de filage et que 

so la profondeur (D2) des rainures (1 7). 

10. Dispositif de filage pour le filage par fusion-souffla- 
ge de fibres conjuguees cote a cote selon la reven- 
dication 9, dans lequel la profondeur (D2) des rai- 

55 nures de la plaque de separation (4) est plus petite 
que la largeur (W3) des rainures (12) servant a re- 
gler la pression des resines de filage. 
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